Early morning hyperglycemia in insulin-dependent diabetes: acute and sustained effects of cholinergic blockade.
Nocturnal release of GH has been shown to be related to the early morning rise in plasma glucose (PG) seen in insulin-dependent diabetes mellitus (IDDM). We have studied the effects of suppression of nocturnal GH release during a single night (acute study) and after nightly suppression for 1 week (chronic study). Changes in plasma glucose and counter-regulatory hormone concentrations were monitored in six IDDM patients during a constant overnight insulin infusion alone, after addition of the anticholinergic agent pirenzepine to cause acute GH suppression, and again on the seventh night of such treatment. In control experiments (infusion of insulin alone; 0.075 mU/kg.min) PG increased from (mean +/- SEM) 5.6 +/- 0.6 mmol/L at 2400 h to 11.1 +/- 1.3 mmol/L at 0900 h (P = 0.0024). Addition of pirenzepine (100 mg at 2200 h and again at 2400 h) in the acute study resulted in a PG change from 5.6 +/- 0.3 mmol/L at 2400 h to 8.4 +/- 1.4 mmol/L at 0900 h (P = 0.17). After pirenzepine administration at the same dose for 7 nights, PG increased from 4.7 +/- 0.6 mmol/L at 2400 h to 6.8 +/- 1.2 mmol/L at 0900 h (P = 0.11). Increases in PG during the study period were significantly less after chronic treatment than after acute treatment compared with changes on control nights. The nocturnal release of GH, which was demonstrated in all patients during the control nights, was suppressed in all patients during the acute study and in four of six patients during the chronic studies. We conclude that initial reduction of the early morning rise of PG in IDDM is associated with acute suppression of nocturnal GH release, and that the more significant sustained effect of anticholinergic GH suppression on the rise of PG may be associated with additional indirect effects on insulin clearance.